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!$5HJLRQ'LYLVLRQ0HWKRGIRU&ULPH$QDO\VLV%DVHGRQWKH'HQVLW\RI%XLOGLQJV
,QWKHQXPEHURIDQQXDOSHQDOFRGHRIIHQVHKROGVWKHUHFRUGLQWKHVHYHQWKVWUDLJKW\HDUDIWHU
WKHHQGRIWKHZDU6WDUWLQJIURPWKLVQXPEHUVKRZVDVLJQLILFDQWGHFUHDVHKRZHYHULWLVPDLQWDLQHG
DWDKLJKOHYHO&RPSUHKHQVLYHDQDO\VLVRIFDXVHVIRUFULPHVKDVEHHQWDNHQLQWRDFWLRQSODQWRFUHDWH
DFULPHUHVLVWDQWVRFLHW\E\WKH1DWLRQDO3ROLFH$JHQF\13$RI-DSDQ7KLVLQFOXGHVDQHYDOXDWLRQRI
DQWLFULPHPHDVXUHVDQGWKHGHYHORSPHQWRIDSURILOLQJV\VWHPEDVHGRQVWDWLVWLFDODQGJHRJUDSKLFDODQDO\VHV
$WSUHVHQWPDQ\SROLFHGHSDUWPHQWVKDYHEHHQSXEOLVKLQJWKHLUFRPSXWHUL]HGFULPHGDWDRQOLQHZKLOHVRPH
SURYLGHFULPHPDSV
0DSVRIFULPHLQFLGHQWVDOORZUDSLGLGHQWLILFDWLRQRIWKHJHRJUDSKLFORFDWLRQRIFULPHKRWVSRWV
ORFDWLRQVZKHUHFULPLQDOLQFLGHQWVDUHFRQFHQWUDWHG7KHPDSVSURYLGHLQIRUPDWLRQRQKRZSODFHPLJKWEH
DIDFWRULQFULPH7KHUHFHQWWHFKQRORJ\DGYDQFHGLQFRPSXWHU̓VDELOLW\VXSSRUWVFRPSXWHUL]HGPDSSLQJ
DQGVSDWLDODQDO\VHVRIFULPH5HFHQWO\WKHJHRJUDSKLFLQIRUPDWLRQV\VWHP*,6ZKLFKSURYLGHVWRROV
WRPHDVXUHDQGUHSUHVHQWWKHVSDWLDOUHODWLRQVKLSVLQGDWDFDQEHFRQGXFWHGRQDGHVNWRSFRPSXWHUUHSODFLQJ
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WKHWUDGLWLRQDOSLQPDSEDVHGDQDO\VLV
2XUUHVHDUFK̓VLQWHUHVWLVDERXWKRZWRHIILFLHQWO\DQDO\]HFULPHGDWDWKDWLVFRQVLGHUDEO\SRRUO\
JHRJUDSKLFDOO\UHFRUGHGWRVXSSRUWWKHSROLF\RIFULPHSUHYHQWLRQLQ0RULRND,ZDWH-DSDQ,QWKLVVWXG\
ZHSURSRVHGDQHPSLULFDODSSOLFDWLRQWRGLYLGHDMXULVGLFWLRQDOSROLFHVWDWLRQLQWRVPDOOHUUHJLRQVKDYLQJ
VLPLODUUHJLRQDOFKDUDFWHULVWLF7KHUHJLRQFKDUDFWHUL]DWLRQLVLPSRUWDQWIRUFULPHSUHYHQWLRQEHFDXVH
LWKHOSVWRORFDWHDQDSSURSULDWHFULPHUHIXJHKRXVHDSROLFHDVVLJQHGSODFHIRUFULPHSUHYHQWLRQUXQ
E\ORFDOFRPPXQLW\7KHYDOLGLW\RIWKHUHVXOWHGUHJLRQVLVDVVHVVHGXVLQJLWVVWDWLVWLFVRIFULPH
LQFLGHQWVDQGWKHXVDJHRIEXLOGLQJ
7KHGDWDVHWFRQVLVWVRIHQYLURQPHQWDOGDWDURDGVULYHUVDQGEXLOGLQJVFULPHGDWDDQGFULPHUHIXJH
KRXVHV7KHHQYLURQPHQWDOGDWDZHUHREWDLQHGIURPWKHKRXVHPDSSXEOLVKHGE\=HQULQ&R/WGDQGFRQYHUWHG
LQWRVKDSHILOHV7KHQDPHRIURDGVULYHUVDQGEXLOGLQJVZHUHRULJLQDOO\SURYLGHGDVLWVDWWULEXWHV
7KHLQIRUPDWLRQRIWKHXVDJHRIEXLOGLQJVDQGDUHDZDVDGGHGWRWKHGDWD RIEXLOGLQJVDVQHZDWWULEXWHV
:HFRQGXFWHGDILHOGZRUNWRFROOHFWWKLVLQIRUPDWLRQRIWKHVWXG\DUHD)LJVKRZVWKHFDWHJRU\RIWKH
XVDJHRIEXLOGLQJVIRUWKLVVWXG\FRPSLOHGEDVHGRQSROLFHOLWHUDWXUHV1XPEHUVLQSDUHQWKHVHVVKRZWKH
QXPEHURIEXLOGLQJVIRUHDFKFDWHJRU\)RUEXLOGLQJVZLWKWHQDQWVHDFKWHQDQWZDVFDOFXODWHGLQVWHDG
RIWKHEXLOGLQJV
.HUQHOGHQVLWLHVZHUHFDOFXODWHGEDVHGRQWKHXVDJHRIEXLOGLQJV7KHFKRLFHRIDQDSSURSULDWHUDGLXV
LVFUXFLDOZKHQDSSO\LQJNHUQHOGHQVLW\WRWKHGDWDKRZHYHUWKHUHLVQRVWHDGIDVWUXOHIRUGHWHUPLQLQJ
LW+HUHZHVHWWKHUDGLXVWRPHPSLULFDOO\7KHDUHDVRIEXLOGLQJVZHUHXVHGWRZHLJKWWKH
FDOFXODWLRQ)LJDVKRZVWKHUHVXOWHGVXUIDFHPDSRYHUODLGE\WKHERXQGDULHVRIVHJPHQWDOL]HGUHJLRQV
FDOFXODWHXVLQJZDWHUVKHGDQDO\VLV6RPHRIWKHUHJLRQVZHUHXQLILHGDQGWKHERXQGDULHVZHUHDGMXVWHG
WRIROORZWKHVWUHHW7KLVDGMXVWPHQWLVLPSRUWDQWEHFDXVHWKHRULJLQDOERXQGDULHVRIWHQFURVVHGRYHU
WKHEXLOGLQJVDQGVRPHERXQGDULHVFRYHUVFRQVLGHUDEO\WRRVPDOOUHJLRQ)LJEVKRZVWKHHQYLURQPHQWDO
GDWDRYHUODLGE\WKHDGMXVWHGERXQGDULHV
+LHUDUFKLFDOFOXVWHUDQDO\VHVFDOFXODWHGLQGHSHQGHQWO\IURPWKHGDWDRIWKHXVDJHRIEXLOGLQJDQGRI
WKHSURSHUW\FULPHUHFRJQL]HGGRZQWRZQVDQGEXVLQHVVDUHDVIURPWKHUHJLRQVDVVKRZQLQ)LJDDQG
EUHVSHFWLYHO\)URPWKHILJXUHVRQO\DUHJLRQLVUHFRJQL]HGDVDGRZQWRZQE\WKHGDWDRIWKHXVDJH
RIEXLOGLQJEXWDVDEXVLQHVVDUHDE\WKHGDWDRISURSHUW\FULPH%RWKGDWDUHFRJQL]HGWKHUHPDLQHGUHJLRQV
HTXDOO\
2XUVWXG\VKRZVWKDWWKHUHJLRQDOFKDUDFWHULVWLFYDULHVE\UHJLRQVLQVLGHDMXULVGLFWLRQDOSROLFH
VWDWLRQ  7KH SURSRVHG PHWKRG HIILFLHQWO\ GLYLGHG DQ DUHD LQWR VPDOOHU UHJLRQV KDYLQJ VLPLODU
FKDUDFWHULVWLF7KHNHUQHOGHQVLW\VPRRWKWKHFRQFHQWUDWLRQRIWKHGDWDWKXVWKHHIIHFWRIUHODWLYHO\
ORZTXDOLW\RIUHFRUGHGVLWHRILQFLGHQFHFDQEHPLQLPL]HG7KHUHVXOWRIWKLVVWXG\PD\VXSSRUWWKH
DOORFDWLRQRIWKHFULPHUHIXJHKRXVHVRUURXWHRISDWURODFWLYLW\IRUFULPHSUHYHQWLRQ6XPPDUL]HGIURP
DSDSHUSUHVHQWHGLQ$VLD*,6
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!,PSDFWRI(162UHODWHGXQXVXDOZHDWKHUWRORFDODJULFXOWXUDOSURGXFWLRQLQ,QGRQHVLD
(O1L³R6RXWKHUQ2VFLOODWLRQ(162LVDJOREDOVFDOHVHHVDZLQDWPRVSKHULFVXUIDFHSUHVVXUHZLWK
FHQWHUVRIDFWLRQDURXQG,QGRQHVLD1RUWK$XVWUDOLDDQGLQWKHVRXWKHDVW3DFLILF,WLVWKHPRVWQRWDEOH
RIJOREDOFOLPDWHSDWWHUQRQWKHLQWHUDQQXDOWLPHVFDOH$URXQGWKHODWHLVZHOONQRZQDVFOLPDWH
VKLIWDQGDIWHUWKDW(162KDVSHULRGLFDOO\RFFXUUHGDERXWIRXUWRVL[\HDULQWHUYDOV7KHELJLQIOXHQFH
RIWKHFOLPDWHSDWWHUQVDVVRFLDWHGZLWK(O1L³RWRWKHDJULFXOWXUDOSURGXFWLRQDQGIRRGVHFXULW\LQ,QGRQHVLD
SURPRWHVZHOOGHYHORSHGPRGHOVOLQNLQJ(162UHODWHGFOLPDWHSDWWHUQWR,QGRQHVLDQFHUHDOSURGXFWLRQ
,QWKLVVWXG\ZHILUVWLQYHVWLJDWHWKHFOLPDWHUHODWHGF\FOLFSDWWHUQRISDGG\SURGXFWLRQIRUHDFK
SURYLQFHRI,QGRQHVLD:HWKHQVHOHFWSURYLQFHVWKDWVKRZVLJQLILFDQWSDWWHUQVDQGDQDO\]HWKHFRQQHFWLRQV
DPRQJDLUWHPSHUDWXUHSUHFLSLWDWLRQDQGQRUPDOL]HGGLIIHUHQWYHJHWDWLRQLQGH[1'9,7KHSULPDU\DLP
RIRXUUHVHDUFKLVWRFRQVWUXFWDFURS\LHOGIRUHFDVWLQJPRGHORISDGG\
7KHGDWDRIFURS\LHOGVRISDGG\SHUSURYLQFHIURPWRZHUHREWDLQHGIURPWKH$JULFXOWXUH
6WDWLVWLF'DWDEDVHRI0LQLVWU\RI$JULFXOWXUH5HSXEOLFRI,QGRQHVLD+HUHWKHVWDWLVWLFVRISURYLQFHV
ZHUHDUUDQJHGWRWKHH[WHQWRISURYLQFHVSULRUWRVLQFHPDQ\SURYLQFHVZHUHVSOLWWKHUHDIWHU7KH
FOLPDWHGDWDFRQVLVWHGRIDLUWHPSHUDWXUHSUHFLSLWDWLRQDQG1'9,GHULYHGIURPYDULRXVVRXUFHV$WLPH
VHULHVRIGHJUHHJULGRIPRQWKO\SUHFLSLWDWLRQDQGDLUWHPSHUDWXUHVSDQQLQJWRZHUHREWDLQHG
IURPWKH&HQWHUIRU&OLPDWLF5HVHDUFK'HSDUWPHQWRI*HRJUDSK\8QLYHUVLW\RI'HODZDUH7KHGD\
FRPSRVLWH1'9,ZDVREWDLQHGIURPWKHWZHQW\\HDUJOREDOPLQXWH$9+551'9,GDWDVHWRI&KLED8QLYHUVLW\
IURP-XO\WR'HFHPEHU7KLVGDWDZDVRULJLQDOO\WKDWRIWKH3DWKILQGHUJOREDOGD\
FRPSRVLWHNP$9+55EXWUHSURMHFWHGLQWR3ODWH&DUUHHSURMHFWLRQIRUHDVLHUXVDJHDQGVPRRWKHGXVLQJ
WHPSRUDOZLQGRZRSHUDWLRQ7:2PHWKRG
2XUIRUHFDVWLQJPRGHOLVEDVHGRQYDULDEOHED\HVLDQYHFWRUDXWRUHJUHVVLRQ9$57KHFRPELQDWLRQV
RIYDULDEOHZHUHWDNHQEHWZHHQFURS\LHOGDQGRQHRIFOLPDWHGDWD)LJVKRZVWKHUHVXOWVRIWKHED\HVLDQ
9$5IRU\HDUDKHDGIRUHFDVWLQJRIVWGLIIHUHQFHYDOXHRIFURS\LHOGVXVLQJGDWDIURPWR)RU
FRPSDULVRQWKHREVHUYHGFURS\LHOGVDQGLWVIRUHFDVWFDOFXODWHGXVLQJDXWRUHJUHVVLYHWLPHVHULHVPRGHOV
$5DUHRYHUODLG7KHSUHGLFWHGYDOXHVXVLQJDFRPELQDWLRQRIFURS\LHOGDQGSUHFLSLWDWLRQLVWKHFORVHVW
WRWKHREVHUYHGYDOXH2QWKHRWKHUKDQGWKHSUHGLFWHGYDOXHVXVLQJDFRPELQDWLRQRIFURS\LHOGDQG1'9,
LVFRQVLGHUDEO\IDLOHG6XPPDUL]HGIURPDSDSHUSUHVHQWHGLQ$VLD*,6
 ࣄ࣮࣐ࣗࣥ࢖ࣥࢱࣇ࢙࣮ࢫᏛㅮᗙ
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
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
⫋ྡ㸸 ㅮᖌ Ặྡ㸸 ఀ⸨ஂ⚈
>ᩍ⫱άື㹛
DᏛ㒊ᢸᙜᤵᴗ⛉┠
ࣄ࣮࣐ࣗࣥ࢖ࣥࢱࣇ࢙࣮ࢫ㸪࣓ࢹ࢕࢔ࢩࢫࢸ࣒Ꮫ
E◊✲⛉ᢸᙜᤵᴗ⛉┠
▱ぬ᝟ሗฎ⌮≉ㄽ
Fࡑࡢ௚㸦ᩍ⫱ෆᐜ࣭᪉ἲࡢᕤኵ㸪సᡂࡋࡓᩍᮦ࡞࡝㸧
ࣂ࣮ࢥ࣮ࢻ௜ࡁࣛ࣋ࣝࢆ฼⏝ࡋࡓᥦฟ≀⟶⌮ࢩࢫࢸ࣒ࡢ㛤Ⓨ࡜㐠⏝

>◊✲άື㹛
Dⴭ᭩
ヱᙜ࡞ࡋ
EᏛ⾡ㄽᩥ
ヱᙜ࡞ࡋ
F◊✲Ⓨ⾲
! 㧗ᶫᘯẎ㸪ఀ⸨᠇୕㸪ୖ㔝⫱Ꮚ㸪ఀ⸨ஂ⚈㸪3ULPD2N\'LFN\$㸪ㄞࡳୖࡆ㡢ኌ࡟࠾ࡅࡿ㡩ᚊไᚚࡀどぬ㞀
ᐖ⪅ࡢᩘᘧ⪺ࡁྲྀࡾ࡟ཬࡰࡍຠᯝ࡟㛵ࡍࡿ◊✲㸪ᖹᡂ  ᖺᮾ໭ᆅ༊ⱝᡭ◊✲⪅◊✲Ⓨ⾲఍㸪S㸪
ᖺ  ᭶
! బஂᮏṊ㸪ఀ⸨ஂ⚈㸪3ULPD2N\'LFN\$㸪ఀ⸨᠇୕㸪ୖ㔝⫱Ꮚ㸪ࢸ࣮ࣈࣝࢺࢵࣉ࢖ࣥࢱࣇ࢙࣮ࢫ࡟࠾ࡅࡿ
㐽ⶸㄆ㆑ᡭἲࡢ᳨ウ㸪ᖹᡂ  ᖺᮾ໭ᆅ༊ⱝᡭ◊✲⪅◊✲Ⓨ⾲఍㸪S㸪 ᖺ  ᭶
! ᒣᮏ㤶㸪ఀ⸨ஂ⚈㸪3ULPD2N\'LFN\$㸪ఀ⸨᠇୕㸪ୖ㔝⫱Ꮚ㸪ᦠᖏ㟁ヰ࡟࠾ࡅࡿࢡ࢖ࢵࢡ㏉ಙᶵ⬟ࡢᩥ⬦
ࢆᤊ࠼ࡓ㏉ಙᩥೃ⿵ࡢ⏕ᡂᡭἲࡢᥦ᱌㸪ᖹᡂ  ᖺᮾ໭ᆅ༊ⱝᡭ◊✲⪅◊✲Ⓨ⾲఍㸪S㸪 ᖺ  ᭶
! ᑠᕝᬒᏊ㸪ఀ⸨ஂ⚈㸪ఀ⸨᠇୕㸪⏬㠃ᣑ኱࡟ࡼࡿ㧗㱋⪅ࡢࡓࡵࡢ࣏࢖ࣥࢸ࢕ࣥࢢ᧯సᨭ᥼ᡭἲ࡟㛵ࡍࡿ◊✲㸪
᝟ሗฎ⌮Ꮫ఍➨  ᅇ඲ᅜ኱఍㸪S㸪 ᖺ  ᭶
! ᮌᮧ♸ᕼ㸪ఀ⸨ஂ⚈㸪ఀ⸨᠇୕㸪෇࿘ศ๭ධຊ᪉ᘧ࡟࠾ࡅࡿධຊษࡾ᭰࠼᪉ᘧࡢ᳨ウ㸪᝟ሗฎ⌮Ꮫ఍➨ 
ᅇ඲ᅜ኱఍㸪S㸪 ᖺ  ᭶
G◊✲㈝ࡢ⋓ᚓ
ヱᙜ࡞ࡋ
Hࡑࡢ௚⥲ㄝ࣭ゎㄝ㸪ㄪᰝሗ࿌࣭ᕷሙㄪᰝ㸪≉チ㸪ཷ㈹㸪ሗ㐨࡞࡝
ヱᙜ࡞ࡋ

>኱Ꮫ㐠Ⴀ㹛
D඲Ꮫጤဨ఍
ヱᙜ࡞ࡋ
EᏛ㒊◊✲⛉ࡢጤဨ఍
Ꮫ㒊ධヨᐇ᪋ጤဨ఍㸪Ꮫ㒊ᩍົጤဨ఍
FᏛ⏕ᨭ᥼
ヱᙜ࡞ࡋ

 ࣄ࣮࣐ࣗࣥ࢖ࣥࢱࣇ࢙࣮ࢫᏛㅮᗙ
$'&"
Gࡑࡢ௚
ヱᙜ࡞ࡋ

>♫఍㈉⊩㹛
Dᅜࡸᆅ᪉⮬἞య࡞࡝࡟࠾ࡅࡿάື
ヱᙜ࡞ࡋ
E௻ᴗ࣭ᅋయ࡞࡝࡟࠾ࡅࡿάື
ヱᙜ࡞ࡋ
F୍⯡ᩍ⫱
! 㧗኱㐃ᦠ࢘࢕ࣥࢱ࣮ࢭࢵࢩࣙࣥࢯࣇࢺ࢙࢘࢔᝟ሗᏛ㒊௻⏬ࠕࢥࣥࣆ࣮ࣗࢱ࡟ࢤ࣮࣒ࢆᑐᡓࡉࡏࡿࠖ
G⏘Ꮫ㐃ᦠ
ヱᙜ࡞ࡋ
HᏛ఍࡞࡝࡟࠾ࡅࡿάື
ヱᙜ࡞ࡋ
Iࡑࡢ௚
ヱᙜ࡞ࡋ

>୺࡞ᴗ⦼㹛
෇࿘ศ๭᪉ᘧࢆ⏝࠸ࡓᩥᏐධຊᡭἲࡢᥦ᱌
 ᮏ◊✲࡛ࡣ㸪࣮࣮࢟࣎ࢻࢆᐇ⿦ࡍࡿࢫ࣮࣌ࢫࢆ☜ಖࡍࡿࡇ࡜ࡀஈࡋ࠸ᑠᆺ᝟ሗᶵჾ࡞࡝࡟࠾ࡅࡿᩥᏐධຊᡭἲ࡜ࡋ
࡚㸪࢔ࢼࣟࢢࢪࣙ࢖ࢫࢸ࢕ࢵࢡ➼ࡢࢹࣂ࢖ࢫࢆ⏝࠸࡚෇࿘ୖࡢ఩⨨࡟㡯┠ࢆᑐᛂ࡙ࡅ㸪ࡑࢀࢆ㑅ᢥࡍࡿࡇ࡜࡛ධຊ࡜
ࡍࡿᡭἲࡢຠᯝ࡟ࡘ࠸᳨࡚ウࡋࡓ㸬ᚑ᮶ࡣࡦࡽࡀ࡞ࡢධຊࢆ᝿ᐃࡋ࡚࠸ࡓࡀ㸪ᐇ⏝࡟౪ࡍࡿࡇ࡜ࢆ᝿ᐃࡋ㸪ⱥᩘᏐ➼
ࡢධຊࢆ⾜࠺ࡓࡵࡢ࣮ࣔࢻษ᭰ᡭἲ࡟ࡘ࠸࡚ホ౯ࢆ⾜ࡗࡓ㸬
 ࡦࡽࡀ࡞㸭࢝ࢱ࢝ࢼ࠾ࡼࡧⱥ኱ᩥᏐ㸭ᑠᩥᏐࢆู࣮ࣔࢻ࡜ࡳ࡞ࡍษ᭰ᡭἲ࡜㸪ࡦࡽࡀ࡞㸭࢝ࢱ࢝ࢼ࠾ࡼࡧⱥ኱ᩥᏐ
㸭ⱥᑠᩥᏐࢆ࣮ࣔࢻෆ࡛ࢺࢢࣝࡍࡿษ᭰ᡭἲࢆẚ㍑ࡋࡓ⤖ᯝ㸪๓⪅ࡣධຊࡋࡓ࠸Ꮠ✀ࡢ࣮ࣔࢻࡲ࡛ษࡾ᭰࠼ࡿࡓࡵࡢ
ࢥࢫࢺࡀ㧗ࡃ㸪ᩥᏐ㑅ᢥࡢ㏵୰࡛࢟ࣕࣥࢭࣝࡍࡿ㢖ᗘࡀ㧗࠿ࡗࡓࡢ࡟ᑐࡋ㸪ᚋ⪅ࡣࡼࡾ୺ほⓗ࡟ࡣពᅗ㏻ࡾࡢ᧯సࢆ
⾜࠼ࡿ࡜ࡍࡿホ౯ࡀ㧗࠿ࡗࡓ㸬

㸧ࣂ࣮ࢥ࣮ࢻ࡜ࣛ࣋ࣝ࡟ࡼࡿฟᖍ࣭ᥦฟ⪅⟶⌮ࢩࢫࢸ࣒ࡢᨵⰋ
 ኱Ꮫࡢㅮ⩏࡟࠾࠸࡚ࡣ㸪ᒚಟࡍࡿᏛ⏕ᩘࡀከࡃ㸪ฟᖍࡸᥦฟ≀ࡢ⟶⌮࡟ከ኱࡞ປຊ࡜᫬㛫ࢆ㈝ࡸࡉࢀࡿሙྜࡀ࠶ࡿ㸬
ࡇࡢ㈇ᢸࢆ㍍ῶࡍࡿࡓࡵ࡟㸪ࣂ࣮ࢥ࣮ࢻ࡟ࡼࡿฟᖍ࣭ᥦฟ≀⟶⌮ࢩࢫࢸ࣒ࢆ㛤Ⓨࡋ㸪㐠⏝ࢆ⧞ࡾ㏉ࡋ࡞ࡀࡽ⥅⥆ⓗ࡟
ᨵⰋࢆຍ࠼࡚࠸ࡿ㸬ࢻ࣓࢟ࣗࣥࢺࢫ࢟ࣕࢼ࡜ 2&5 ࢆ฼⏝ࡋ࡚㞟ィࡢసᴗ㈇Ⲵࢆῶᑡࡉࡏࡿࢩࢫࢸ࣒ࡀ☜❧ࡋ࡚࠸ࡿ㸬
ᚑ᮶ࡣࣂ࣮ࢥ࣮ࢻ࡟ &RGH ࢆ౑⏝ࡋ࡚࠾ࡾ㸪ࣛ࣋ࣝࡢ኱ࡁࡉ࡟ࡼࡿไ⣙࠿ࡽ࢚ࣥࢥ࣮ࢻ࡛ࡁࡿ᝟ሗ㔞ࡣᩘᏐ  ᱆
ࡲ࡛࡟㝈ࡽࢀ࡚࠸ࡓ㸬ࡑࡇ࡛㸪45 ࢥ࣮ࢻࢆ⏝࠸ࡿࡇ࡜࡟ࡼࡾከ㔞ࡢ᝟ሗࢆ࢚ࣥࢥ࣮ࢻ࡛ࡁࡿࡼ࠺࡟ᨵⰋࢆຍ࠼㸪ࢻ࢟
࣓ࣗࣥࢺࢫ࢟ࣕࢼ࡛ㄞࡳྲྀࡗࡓ࢖࣓࣮ࢪ࠿ࡽ 45 ࢥ࣮ࢻࢆㄞࡳྲྀࡿᶵᵓࢆᐇ⿦ࡋࡓ㸬௒ᚋࡣ㸪ᐇ㝿࡟ᤵᴗ࡛㐠⏝ࢆ⾜
࠸࡞ࡀࡽㄞࡳྲྀࡾ⢭ᗘࡢᨵၿࢆ⾜࠸㸪ࡉࡽ࡟㸪Ꮫ⏕ࡀᡤ᭷ࡍࡿᦠᖏ㟁ヰࡢ 45 ࢥ࣮ࢻㄞࡳྲྀࡾᶵ⬟ࢆ฼⏝ࡋ࡚㸪Ꮫ⏕
࡬ࡢࣇ࢕࣮ࢻࣂࢵࢡࢆྥୖࡉࡏࡿィ⏬࡛࠶ࡿ㸬

ࣉࣟࢢ࣑ࣛࣥࢢึᚰ⪅ࡢࡓࡵࡢᑐᡓࢤ࣮࣒࡟ࡼࡿࣉࣟࢢ࣒ࣛయ㦂⎔ቃࡢ㛤Ⓨ
ࣉࣟࢢ࣑ࣛࣥࢢ࡟㛵ᚰࢆᣢࡘࡀ㸪ᐇ㝿࡟య㦂ࡋࡓࡇ࡜ࡢ࡞࠸㧗ᰯ⏕ࢆᑐ㇟࡜ࡋࡓࣉࣟࢢ࣒ࣛ㛤Ⓨ࣭ᐇ⾜ࡢࡓࡵࡢ
E8F69G2"8H"@GIF2JK"8H"A8HJLG61"G9M"49H865GJ!89"AI!19I1"%--,"
$''"
⎔ቃࢆ㛤Ⓨࡋࡓ㸬ࢸ࣮࣐ࡣ⏕ᚐ࡟࡜ࡗ࡚࡞ࡌࡳࡸࡍ࠸ࢤ࣮࣒ࢆ㢟ᮦ࡜ࡋ㸪ࣉࣞ࢖࣮ࣖࡢࡩࡿࡲ࠸ࢆࢫࢡࣜࣉࢺ࡛グ
㏙ࡋ㸪ࣉࣟࢢ࣒ࣛྠኈࢆᑐᡓࡉࡏࡿάືࢆ㏻ࡋ㸪ࣉࣟࢢ࣒ࣛࡢព࿡࡜ࡩࡿࡲ࠸ࡢᇶᮏࢆ⌮ゎࡉࡏࡿࡇ࡜ࡀ୺࡞┠ⓗ
࡛࠶ࡿ㸬
ᮏࢩࢫࢸ࣒ࡣ㸪ࢥࣥࣆ࣮ࣗࢱ₇⩦ᐊ࡟࠶ࡿࢿࢵࢺ࣮࣡ࢡ࡟᥋⥆ࡉࢀࡓ➃ᮎ࠿ࡽࡢ฼⏝ࢆ᝿ᐃࡋ㸪:HE ࢔ࣉࣜࢣ࣮ࢩ
ࣙࣥ࡜ࡋ࡚ᐇ⿦ࡋ࡚࠸ࡿ㸬ࢩࢫࢸ࣒ࡣ 5XE\ ࡟ࡼࡾᐇ⿦ࡋ㸪ࢤ࣮࣒ࢫࢡࣜࣉࢺ⮬㌟ࡶ 5XE\ ࡢ࣓ࢯࢵࢻࢆグ㏙ࡍࡿᙧ
ᘧࢆ᥇⏝ࡋࡓ㸬ࡲࡓ㸪࢖ࣥࢱࣇ࢙࣮ࢫ㒊࡟ࡣ M4XHU\ ࢆ⏝࠸࡚ືసࢆ࢔ࢽ࣓࣮ࢩࣙࣥ࡜ࡋ࡚⾲⌧ࡍࡿࡇ࡜࡟ࡼࡾ㸪⌮
ゎࡋࡸࡍࡉࡢྥୖࢆᅗࡗࡓ㸬ࢤ࣮࣒ࡢෆᐜࡣ㝕ྲྀࡾ࡛㸪ࣉࣞ࢖࣮ࣖࡣ┙ୖࡢ㥖ࢆ࣮ࣝࣝ࡟ἢࡗ࡚ື࠿ࡋ࡞ࡀࡽ⮬ศ
ࡢ㝕ᆅࢆቑࡸࡍࡇ࡜ࡀ┠ⓗ࡛࠶ࡿ㸬
ᮏࢩࢫࢸ࣒ࡣ㸪㧗኱㐃ᦠ࢘࢕ࣥࢱ࣮ࢭࢵࢩࣙࣥ࡟࠾ࡅࡿࢯࣇࢺ࢙࢘࢔᝟ሗᏛ㒊ࡢࣉࣟࢢ࣒ࣛࠕࢥࣥࣆ࣮ࣗࢱ࡟ࢤ
࣮࣒ࢆᑐᡓࡉࡏࡿࠖ࡟࠾࠸࡚฼⏝ࡉࢀࡓ㸬 ྡࡢ㧗ᰯ⏕ࡀᮏࣉࣟࢢ࣒ࣛ࡟ཧຍࡋ㸪ࢤ࣮࣒ࢫࢡࣜࣉࢺࢆ  ᪥㛫ࡢᮇ
㛫ෆ࡛సᡂࡋ࡚ᑐᡓࢆ⾜ࡗ࡚࠸ࡿ㸬
